We apply a recent nonparametric methodology to test the market timing skills of UK equity mutual funds. The methodology has a number of advantages over the widely used regression based tests of Treynor-Mazuy (1966) and Henriksson-Merton (1981) . We find a relatively small number of funds (around 1.5%) demonstrate positive market timing ability at a 5% significance level, while around 10-20% of funds exhibit negative (perverse) timing and most funds do not time the market. Our findings indicate that the few skillful market timers possess private market timing signals so their performance cannot be attributed to publicly available information. In terms of fund classifications, there are a small number of successful positive market timers amongst equity income and general equity funds, while a few small company funds time a small company rather than a broad market index. We also apply regression based tests of volatility timing and find evidence that a slightly larger (around 5%) of funds successful time market volatility.
Introduction
The question of market timing has attracted relatively little attention among studies of UK fund performance. One form of market timing is tactical asset allocation which keeps the composition of a portfolio of risky assets constant but alters the proportion of the portfolio held in cash (non-risky assets) according to the expected future direction of the market. Market timing may also be achieved by using index futures or other derivate positions. 1 Alternatively, market timing may be implemented by rebalancing the fund's equity holdings to increase (decrease) the fund's market beta in response to an expected bull (bear) market. To test tactical asset allocation requires information on a portfolio's composition over time and such data are not readily available for UK mutual funds. However, tests of whether the portfolio beta is conditional on a market benchmark may be conducted with available fund and market returns data.
In this paper we apply regression approaches and, for the first time on UK data, a nonparametric test to examine the market timing performance of individual UK domestic equity funds. Our large survivorship-bias free data base of around 800 (non-tracker, non second-unit) funds is also the most comprehensive used to-date and we extend the data set from the mid-1990s to include the market downturn after 2000.
The nonparametric procedure has several advantages. First, it measures the quality of a fund manager's timing information rather than the aggressiveness of his response -whereas the widely used regression based methods of Treynor-Mazuy (TM) (1966) and Henriksson-Merton (HM) (1981) cannot separate these two elements. The quality of timing information is of more interest to the investor as he can control the aggressiveness of his position himself simply by adjusting his holdings of risky/non-risky assets. In addition, the nonparametric method requires less restrictive behavioural assumptions and unlike the TM and HM tests which assume the fund's timing frequency is fixed at the same frequency as sampling interval in the data set used, the nonparametric approach is flexible in this respect. This raises a question concerning the power of different tests for market timing when actual fund timing frequencies differ from data sampling frequencies, and this is discussed further below (Goetzmann et al 2000, Bollen and Busse 2001) . Furthermore, in this paper we also examine whether mutual fund managers can improve investor returns based on the quality of the manager's private market timing information (timing signals) rather than simply relying on publicly available information (Becker et al 1999, Ferson and Khang 2001) .
The performance of actively managed mutual (and other) funds, in particular relative to passive funds, is central to recent policy debates. An important question is whether voluntary saving in mutual and pension funds will be sufficient to meet a predicted future savings gap given both projected state pensions and increasing longevity, (Turner 2004 , OECD 2003 . It is important to evaluate the relative performance of UK actively managed funds to determine the 1 UK mutual funds are restricted in their use of derivative securities since the assets of the fund must be able to fully cover any liabilities that are created when employing derivative contracts. In practice this prevents the fund from achieving any real gearing and ensures that the fund is able to meet its liabilities if called upon to do so. extent to which such funds truly add value to investors/savers as a means of efficiently allocating their scarce resources to saving instruments for the future. Recent studies have examined this question in relation to security selection skill, usually measured by a fund's alpha (Keswani and Stolin 2005 , Fletcher and Forbes 2002 , Quigley and Sinquefield 2000 O' Sullivan 2005) -here we assess fund's market timing skills.
The paper proceeds as follows. In section 2 we survey recent findings in the market timing literature. The nonparametric testing methodology is presented in section 3. In section 4 we describe the UK data set, empirical results are reported in section 5 and section 6 concludes.
Recent Literature
Two widely applied models of market timing are Treynor and Mazuy (1966) and Henriksson and Merton (1981) , henceforth TM and HM respectively. The TM test specifies a quadratic regression of the form
where the coefficient iu γ measures market timing ability. i,t+1 r and m,t+1 r are the fund and market excess returns respectively. Admati et al (1986) demonstrate that the model is consistent with a manager with constant absolute risk aversion whose beta at time t is a linear function of m,t+1 r . The null hypothesis of no market timing implies iu γ = 0 . In the HM model the conditional portfolio beta follows a binary response function depending on the manager's forecast of whether next period's market return will exceed the risk free rate. The authors show that if the manager can successfully time the market then the coefficient iu γ in (2) will be positive.
(2)
max(0,r ). Here m,t+1 max(0,r ) may also be interpreted as the payoff to an option on the market portfolio with a strike price equal to the risk free rate. Based on similar models, Ferson and Schadt (1996) control for timing skills which may be attributable to public information by specifying the portfolio beta to be a function of a set of relevant public information variables. The null is then a test of the quality of the fund manager's private timing signal 2 .
Several difficulties may arise with the TM and HM tests. Breen at al (1986) using simulation techniques note that the HM test (which ignores heteroscedasticity) is poor both in terms of size and power. 3 A further difficulty with the TM and HM tests concerns their inability to decompose overall fund abnormal performance into its market timing and security selection 2 See also Becker et al (1999) and Ferson and Khang (2001) for further discussion on the effects of conditioning information on timing performance measures. Portfolio managers may also adjust a fund's exposure to risk factors other than the market or indeed to other benchmark indices according to their year-to-date performance in response to incentives they may face (Chevalier and Ellison, 1997; Brown, Harlow and Starks, 1996) . 3 For further discussion on the power of standard regression based tests of abnormal performance see Kothari and Warner (2001) .
components, (Admati et al 1986, Grinblatt and Titman 1989) . Many studies point to a negative correlation between the market timing and selectivity measures of performance (Jagannathan and Korajczyk 1986 , Coggin et al 1993 , Goetzmann et al 2000 , Jiang 2003 . For example, simulations in Jiang (2003) show a negative correlation between the two performance measures in the TM and HM models, even where none exists, whereas the correlation between the nonparametric timing measure and the security selection measure in the regression models is very small (indistinguishable from zero for larger sample sizes). Jagannathan and Korajczyk (1986) suggest that a spurious negative correlation may arise due to the nonlinear pay-off structure of options and option-like securities in fund portfolios. Holding a call option on the market yields a high pay-off in a rising market but in a steady or falling market the premium payment lowers return and appears as poor security selection 4 . However, using (quarterly) holdings data Jiang, Yao and Yu (2005) apply a methodology which controls for this option effect and find significant timing ability among some US mutual funds using monthly returns.
A further difficulty in assessing fund timing ability arises if the frequency of the researcher's observed data differs from the frequency of the manager's timing strategy (where the latter may not be uniform or even known). Using standard regression tests for market timing and a bootstrap simulation technique, Bollen and Busse (2001) generate synthetic fund returns which mimic the holdings of actual funds using both daily and monthly data and show that while the tests for market timing on daily data yield expected results, the results using monthly data are biased.
Then using actual daily data, Bollen and Busse provide stronger evidence of positive market timing ability than when using actual monthly data. Goetzmann et al (2000) similarly demonstrate that the HM test is biased downwards when applied to the monthly returns of daily timers. Bollen and Busse (2005) is the only study to examine persistence in market timing and finds evidence of short term persistence when using daily data.
The bulk of the US empirical evidence on market timing demonstrates no market timing or perverse negative market timing (Wermers 2000 5 , Ferson and Schadt 1996 , Becker at al 1999 , Goetzmann et al 2000 Jiang, 2003) -although conditioning on public information is shown to improve the model specification (Ferson and Warther 1996 , Ferson and Schadt 1996 , Becker at al 1999 . Mamaysky, Spiegel and Zhang (2004) use the Kalman filter to model time varying betas (and alphas). With dynamic estimates the authors explore which trading strategies are associated with outperformance. The findings indicate that superior and inferior returns are linked to attempts at market timing rather than stock selection, though in aggregate there is little evidence that investors earn superior returns.
A possible explanation of poor market timing may lie in mutual fund cashflows (Bollen and Busse 2001 , Edelen 1999 , Warther 1995 , Ferson and Warther 1996 . Investors increase net 4 The returns on the common stock of highly geared firms may create a similar effect. Thus portfolios heavily weighted in highly (lowly) geared stocks such as small stocks (blue chips) may appear to exhibit stronger (weaker) market timing effects. This may account for the predominant finding of poor or even negative market timing in the literature. 5 Wermers (2000) also examines market timing using holdings data and controls for size, book-to-market and momentum effects. However, the methodological approaches of Wermers (2000) and the Jiang, Yao and Yu (2005) study are quite different.
cashflows into mutual funds during periods when the market return is relatively high, increasing the fund's cash position, causing a concurrent lower overall portfolio return. As noted by Bollen and Busse (2001) , in the HM model the market timing coefficient is estimated only when the market (excess) return is positive and so the cash-flow hypothesis is asymmetric: it can bias the coefficient downwards but not upwards. The authors also argue that the timing coefficient in the TM test is similarly biased downward.
A further question in the market timing literature is that of volatility timing. If market return and market volatility are unrelated, fund managers may be able to enhance investor utility by reducing market exposure when conditional volatility is high. The latter is often predictable since it persists: periods of high (low) volatility are often followed by high (low) volatility 6 . Busse (1999) has shown that US funds do attempt to reduce market exposure when market volatility is high.
However, if market return and volatility are positively related then attempts to time volatility may appear as negative market timing. In this paper, we also test for volatility timing as well as joint return and volatility timing.
Overall using standard parametric tests, US daily data provides some evidence of successful market timing but when using monthly data successful market timing seems weak or non-existent. Jiang (2003) proposes a nonparametric test of market timing in order to address some of the issues above and this methodology is described in section 3.
While there have been several recent studies on the ex-ante performance and performance persistence of UK funds (Fletcher and Forbes 2002 , Keswani and Stolin 2005 , Otten and Bams 2002 , Quigley and Sinquefield 2000 , Blake and Timmermann 1998 , there has been relatively little research carried out on the market timing skills of UK equity unit and investment trusts. Fletcher (1995) applies both the Chen and Stockum (1986) (similar to TM) and HM timing tests. Evaluating 101 unit trusts between 1980 and 1989, Fletcher reports the cross sectional average timing measures to be negative and strongly significant. This is found to be the case for both models of market timing and alternative market benchmark indices. Leger (1997) evaluates UK equity investment trusts between 1974 and 1993 and finds similar results -negative and statistically significant market timing.
Nonparametric Test of Market Timing
Because of the difficulties noted above with regression based tests of market timing, Jiang (2003) uses a non-parametric test on US mutual funds, which we outline below. The market model is:
(3) i,t+1 i i,t m,t+1 i,t+1 r =α + β r +ε 6 Of course tactical asset allocation to reduce market exposure when volatility is high could expose the investor to other risks such as interest rate risk, Scruggs (1998) .
where i,t+1 r is the excess return on fund i, m,t+1 r is the relevant benchmark market excess return against which the fund is evaluated, i α is a security selectivity measure (assumed to be independent of market timing) and the fund's beta i,t β is assumed to vary with the fund manager's market timing information at time t. The fund's timing skill is determined by the ability to correctly predict market movements. Let ˆm ,t+1 m,t+1 t r =E(r |I )be the manager's forecast for the next period's market return based on the information set t I . The parameter v is defined as
Under the null hypothesis of no market timing ability v = 0 since the probability of a correct forecast then equals the probability of an incorrect forecast. ν ∈[-1,1] where the two extreme values represent perfect negative and perfect positive (i.e. successful) market timing respectively. Equation (4) may also be written as:
The next step is to link the manager's forecast of the market return with his response in adjusting i,t β in (3). For any triplet of market return observations Here beta embodies both the precision of the market return forecast and the aggressiveness of the manager's response where the latter is affected by risk aversion. Grinblatt and Titman (1989) show that for a fund i with non-increasing absolute risk aversion and independent timing and selectivity information ˆt m,t+1 β > 0 r δ δ yielding a convex fund return/market return relationship
which allows (5) to be written as timing ability may be constructed as:
where sign (⋅) = (1, -1, 0) for positive, negative and zero market timing respectively. ˆn θ is the average sign across all triplets taken from n observations and is a U-statistic with kernel of order three. ˆn θ can be shown to be √n-consistent and asymptotically normal (Abrevaya and Jiang 2001, Serfling 1980) with variance:
Under the null hypothesis of no market timing ˆn n θ z = n.θ σ is asymptotically N(0,1).
Note, the calculation in (9) includes triplets 1 2 3 2 1 3 3 1 2 same three market return observations drawn in different combinations. However, the sign in (10) is equal in all three cases since it is conditional on
That is, irrespective of the order in which the market return observations are drawn they are first sorted in ascending order and there can only be one such sorting.
As discussed, one difficulty in examining a fund's market timing skill is decomposing the quality of the manager's information regarding the future market return and the aggressiveness of his response in changing the fund's beta. A rational investor is more concerned with the former as he can control the latter himself by choosing the proportion of his wealth to invest in the fund. The TM and HM market timing measures test for both information quality and aggressiveness of response and hence such tests cannot separate out the two effects. For example, Henriksson-Merton (1981) show that 1 2 2 1 (p + p -1).(η -η ) is a consistent estimate of iu γ in (2) where 1 p and 2 p are the conditional probabilities of the manager correctly forecasting negative and positive market excess returns respectively in period t+1 and 1 η and 2 η are the fund target betas in each case.
Hence the estimated HM timing measure in (2) incorporates both the quality of manager information, 1 2 p +p -1, and the aggressiveness of response, 2 1 η -η . The nonparametric measure on the other hand simply measures how often a manager correctly forecasts a market movement and acts on it -irrespective of how aggressively he acts on it. This is reflected in the fact that the sign function in (8) assigns a value of 1(-1) if the argument is positive (negative) regardless of the size of the argument.
A further advantage of the nonparametric measure is that it is more robust in testing for timing skill among managers whose timing frequency may differ from the frequency of the sample data and/or whose timing frequency may not be uniform. The timing statistic in (8) investigates timing over all triplets of fund returns rather than just consecutive observations and consequently uses more information than parametric tests. Therefore, the nonparametric measure permits the cross-section of fund managers to have different timing frequencies whereas the regression based approaches of TM and HM are more restrictive since they assume the timing frequency of each manager is known and that this (on average) is the same across managers.
However, the nonparametric test also embodies some relatively mild restrictions on behaviour. First, the test requires t β be a non-decreasing function of ˆm ,t+1 r . Grinblatt and Titman (1989) demonstrate that this requires (i) non-increasing absolute risk aversion, (ii) independently and identically distributed (iid) market returns and (iii) independent selectivity and timing information. First, the requirement of non-increasing absolute risk aversion is less restrictive than that of the TM and HM measures which require specific linear and binary response functions respectively. For example, the linear response function embodied in the TM measure is consistent with the manager maximising a Constant Absolute Risk Aversion (CARA) preference function (Admati et al, 1986) . However, such an assumption is questionable if there is non-linearity in the payment to fund managers in respect of benchmark evaluation (Admati and Pfleiderer, 1997) , option compensation (Carpenter, 2000) and a non-linear performance-flow responses by investors (Chevalier and Ellison, 1997) . Second, the iid assumption rules out heteroscedasticity in market returns and hence volatility timing by fund managers -but empirically this effect appears to be weak (Busse 1999) . Third, distinguishing between timing and selectivity skill in the attribution of performance is difficult empirically though independent selectivity and timing information is a common assumption (see Admati et al 1986, Grinblatt and Titman 1989) . As discussed previously, Jagannathan and Korajczyk (1986) question this assumption with respect to options and optionlike securities with nonlinear pay-offs. The non-parametric measure, like that of TM and HM, cannot distinguish between market timing and spurious option related effects. However, all funds examined in this study are comprised of at least 80% UK domestic equity (typically funds hold an even higher percentage) so any distortion due to holding options is likely to be relatively small 7 .
Finally, the HM regression approach suffers size and power distortion under heteroscedasticty but the asymptotic distribution of the nonparametric timing measure in (8) is unaffected by heteroscedasticity in fund returns.
Conditional Market Timing: Public versus Private Information
The nonparametric test can be applied as a conditional statistic after allowing for market timing skill attributable to public information. This conditional measure involves first calculating both sets of residuals from regressions of the mutual fund returns and market returns on the lagged public information variables. Clearly, these residuals represent the variation in the fund and regression residuals as i,t r % and m,t r % respectively. The procedure described above in (8) may then be applied to the residuals to yield a conditional timing measure (10) (8) and n θ % in (11) can clearly be of different magnitudes but may also be of different sign. For example, ˆn θ > 0 but n θ < 0 % may indicate a successful market timing manager whose skill is attributable to public information.
We examine conditional market timing using a set of public information variables which may provide market return predictability (Ferson and Schadt 1996) . They include (i) the one month UK Tbill rate, (ii) the market divided yield, (iii) the term spread (20 year -1 month yields) and (iv) the gilt/equity yield ratio. The gilt/equity yield ratio is the ratio of the coupon yield on a long term government bond to the market dividend yield. It captures the relative attractiveness of bonds versus equity and as such may help predict returns in both markets, (Clare, Wickens and Thomas 1994) . We use the yield on a 30 year UK government bond.
Volatility Timing
In addition to timing the market return, fund managers may also attempt to time volatility in the market return -ceteris paribus, the manager will reduce market exposure in anticipation of higher (conditional) volatility. Expressing the fund beta as a linear function of market (demeaned) volatility gives (Busse 1999 ): Fund managers may also pursue a strategy of jointly timing both the level and the volatility of the market portfolio. Writing beta as a linear function of both market return and volatility yields a return-volatility timing model of the form:
where γ > 0 and λ < 0 measure successful market return and volatility timing respectively.
Alternatively, to jointly test market return and volatility timing Chen and Liang (2006) propose a model of the form
where the coefficient γ on the square of the conditional Sharpe ratio of the market portfolio has the intuitive appeal of measuring the manager's ability to time periods of high market return relative to volatility. Here such successful timing is indicated by γ > 0 . We estimate these three models of market timing.
Data
Our mutual fund data set contains monthly returns on 842 (actively managed) UK equity been excluded from the analysis. These arise for the most part when a single fund is sold under different pricing structures to different groups of investors such as retail and institutional or when the same fund is sold under agreed but slightly different pricing structures by life assurance companies etc. Second units do not represent separate independent portfolios and hence we exclude them. The market benchmark is the FT All Share Index of total returns (i.e. including reinvested dividends) 10 . Excess returns are calculated using the one-month UK T-bill rate.
Empirical Results
The unconditional market timing tests are presented in Table 1 . Row 1 displays the market timing test statistic, Overall, the nonparametric test fails to find evidence of timing ability among more than a 'handful' of UK equity mutual funds. For comparison, Table 1 (row 3 and row 4) also reports the tstatistics of the market timing coefficients of the TM and HM tests (for the funds as ranked in row 1) 13 . Interestingly, 10 (11) of the top 12 funds which are found to be statistically significant positive market timers using the nonparametric test are also found to be successful market timers using the TM (HM) procedure at the 5% significance level. However overall, the regression tests indicate somewhat stronger evidence of market timing than the non-parametric z-statistic, since for the TM and HM models 31 and 22 funds respectively, are found to have statistically significant positive timing skill. Correlation coefficients between the market timing test statistics of the three procedures reveals a higher coefficient of 0.95 between the TM and HM procedures than the nonparametric/TM correlation coefficient of 0.81 or the nonparametric/HM correlation coefficient of 0.86. Jiang (2003) reports similar findings and suggests that the higher correlation between the TM and HM measures may arise because these methods capture not only the quality of the fund 10 Results are broadly similar when we use the FT 100 index as the market benchmark. 11 To improve statistical reliability results are reported for funds with a minimum of 12 observations which leaves 791 funds in the analysis. 12 When discussing the proportion (or total number) of funds that have a statistically significant value for z , then strictly speaking we are in a multiple testing framework so the significance level for the overall proportion of significant funds will be different from the 5% significance level for each fund taken individually (because of compound type-I errors) -see Barras et al (2005) . 13 The TM and HM t-statistics are based on Newey-West heteroscedasticity and autocorrelation adjusted standard errors. manager's timing information but also the aggressiveness of response -the nonparametric measure, on the other hand, is unaffected by the aggressiveness of response. This methodological difference may also account for the slightly higher prevalence of positive timing found by the TM and HM methods relative to the nonparametric procedure.
To mitigate survivorship bias we include nonsurviving funds in the analysis 14 . Of the 791 funds examined, 208 are nonsurvivors. In Table 1 , the row denoted 'Survival' indicates whether the ranked funds were survivors or nonsurvivors: 1 denotes a survivor, 0 a nonsurvivor. None of the funds which demonstrate statistically significant positive timing ability are nonsurvivors and of the top 20 ranked funds only one is a nonsurvivor. However, nonsurviving funds are not notably bad market timers.
Our (unconditional) market timing results for UK mutual funds are broadly in line with those of Jiang (2003) for the US who reports that between 2% and 5% of funds possess statistically significant positive timing skill (depending on the alternative market indices used) and also reports that the average US fund displays negative timing ability. To examine the question of whether market timing ability is related to the age of the fund, the final row of Table 1 reports the number of (monthly) observations for each of the funds. It is evident that better performing market timers are generally shorter-lived funds 15 .
Market Timing Performance by Investment Style and Location
To explore possible differences in timing skill between funds of different investment objectives, i.e. income funds, general equity funds, small stock funds, we present more detailed results by investment objective in Table 2 . However, there is some potential for spurious timing inferences across fund investment styles. One difficulty is the assumed independence between security selection and market timing information. A manager's information in both these areas may be correlated and consequently selectivity and market timing inferences may be difficult to 'disentangle' (Admati et al 1986, Grinblatt and Titman 1989) . For example, it has been argued that small stock funds may exhibit spurious timing against a market benchmark comprised of large stocks as small stocks may have (call) option-like characteristics, (Jagannathan and Korajczyk, 1986 ). Alternatively, it may be argued that general equity funds select from the broadest universe of stocks which make up the benchmark market portfolio, again creating an overlap between selectivity and timing decisions.
Notwithstanding the above caveats, comparing row 1 of each panel in Table 2 it is clear that there is some evidence of positive market timing ability using the nonparametric z-statistic 14 However, a fund must possess a minimum of 12 monthly observations to be included in the analysis and this restriction is imposed to improve the statistical reliability of the market timing estimates. 15 In results not shown, the average market timing test statistic among funds of between 1 and 5 years maturity is z = -0.493 while among funds of greater than 10 years maturity is z = -0.936, although both figures are negative and statistically insignificant. Jiang (2003) also reports negative and statistically insignificant market timing (on average) among these different age categories of funds.
both for equity income funds and general equity funds in the extreme right tails of the distribution, while no small company funds exhibit statistically significant positive market timing. For small stock funds, the average timing coefficient is z = -1.55 compared to z = -0.62 and z = -0.57 among the equity income and general equity funds respectively. This comparatively poor performance is also evident in Figure 2 which shows histograms for the performance distributions of the three investment styles -around 15% of funds in equity income and general equity and up to 47% of funds in the small company sectors show statistically significant negative timing. The results of the TM and HM regression tests point to similar conclusions on investment style and timing performance.
We next investigate whether the small company funds attempt to time a small capitalisation market benchmark rather than a broader market benchmark. In Panel C, ( Table 2) the row denoted 'HGSC' reports the nonparametric test statistics for small company funds measured against the Hoare Govett Small Capitalisation index for UK small stocks. The crosssectional distribution reported in this row lies further to the right of the distribution presented in row 2 using the broader FTSE All Share market returns. The z-statistics suggest that around 7 of the small company funds have some success in timing the small-cap index and the latter indicates considerably less negative market timing than does the broad market index. Broadly similar results on market timing performance by investment sector are reported for the US by Jiang (2003) who demonstrates very few significant differences in timing ability between funds of different investment objectives -and all sectors except a specialist technology sector are shown, on average, to mis-time the market. Table 3 presents the market timing test statistics of funds categorised by the fund location.
Panel A presents results for the 623 onshore UK funds while Panel B reports results for the 168 offshore funds. A small number of both onshore and offshore funds (around 1% and 2% respectively) exhibit statistically significant positive market timing (at a 5% significance level) when using the nonparametric z-statistic while among onshore funds a higher proportion of funds exhibit statistically significant negative market timing (21%) compared to 14% of offshore funds 16 .
Conditional Market Timing
Tests of conditional market timing can determine whether our findings of a small number of successful market timers is attributed to public information or whether it represents genuine skill in using price information. Table 4 reports the results from a selection of conditional tests using public information variables: Z1 = 1 month UK Tbill rate, Z2 = term spread, Z3 = market dividend 16 Cuthbertson et al (2005) reveal substantial differences between onshore and offshore funds in terms of ex-post alphas and suggest informational asymmetry, differences in fees and/or genuine skill differentials as possible explanations. These differences in alphas do not transfer to differences in market timing skill between onshore/offshore funds. This may be because there is less (or no) informational asymmetry when predicting 'macro' level market movements compared to the 'micro' level security selection required for generating a positive alpha.
yield and Z4 = gilt/equity yield ratio. 17 . (The first row is taken from the unconditional tests in Table   1 for ease of comparison). The conditional test statistics correspond to the funds as ranked in row 1. The results are similar to the unconditional timing test and are largely invariant to the choice of conditioning variables, Z. Across the conditional tests there is evidence that around 7 funds (top 1%) have genuine market timing skill (with few exceptions outside the top 7). Hence we cannot reject the hypothesis that a small number of funds successfully time the market -on the other hand around 10% of funds demonstrate statistically significant negative market timing.
Volatility Timing
Funds may attempt to time market volatility as well as market return. We report results from the regression based tests of market return and volatility timing in equations (11), (13) and (14) above. Assessing volatility timing in equation (11) we find evidence that around 7% of funds successfully time volatility (at 5% significance level using a one-tail test). A test of the hypothesis of return and volatility timing (using the Sharpe ratio formulation of equation 14) reveals that only 32 funds (4%) provide evidence of skillful market timing. Finally, using the joint timing test of equation (13), we find that 25 funds positively time the market return with γ > 0 (and a subset of 9 of these funds also successfully time market volatility, λ < 0 ). Looking at the 48 funds which are successful volatility timers ( λ < 0 ), we find a subset of 9 of these are also positive market return timers 18 , 19 .
In Table 5 we report the extent of the overlap between funds which successfully time market return by the nonparametric test and funds which successfully time market volatility by the alternative regression based tests. The table reports results for the top 12 funds sorted by the nonparametric tests statistic. (Previously, 12 funds were found to be significant positive market return timers by this test). Of the 12 positive market timers, only 1 fund is found to successfully time market volatility (row 2) but 8 funds are shown to jointly time return and volatility (row 3).
Overall, the evidence of volatility timing among UK equity mutual funds appears to be slightly more prevalent than return timing. However, we find no evidence of a positive relation between market return and volatility in the UK (the correlation between the two measures in our data is -0.02) indicating that volatility timing does not offer an explanation for the poor market timing results 20 . 17 In results not shown, conditional tests using a number of alternative combinations of the public information variables were applied and results are similar to those presented. 18 All tests use Newey-West autocorrelation adjusted standard errors. 19 Funds which successfully time market volatility are found in all three sectors of income, general equity and small stock funds as well as both onshore/offshore and survivors/nonsurvivor funds. However, similar to the return timing results reported previously, small stock funds are slightly under-represented. 20 Busse (1999) also finds a (larger) negative correlation between market returns and volatility in the US ranging between -0.025 and -0.50 depending on the market indices used.
Conclusion
In this paper we have used standard parametric tests and, for the first time on UK data, non-parametric tests to assess the market timing performance of individual UK mutual funds. Our large survivorship free data base of around 800 (non-tracker, non second-unit) funds is also the most comprehensive used to-date and we extend the data set from the mid-1990s to include the market downturn after 2000. The non-parametric approach is less restrictive in its behavioural assumption than the standard regression based tests. It also has the advantage of being able to isolate market timing ability on the basis of the quality of the information used, from the aggressiveness with which funds switch into the market -it is the former in which investors are primarily interested, since they can determine the amount of risk capital to invest themselves after observing the 'quality' of the fund's market timing.
On the basis of our non-parametric tests we find that a relatively small number (around 1.5%) of UK equity mutual funds possess significant positive market timing skill, while a larger proportion of around 20% are shown to mis-time the market. This evidence of market timing (both positive and negative) is found to be less than is suggested by the regression based approaches of Treynor-Mazuy and Henriksson-Merton and this may be because the latter tests incorporate the aggressiveness of the manager's response to timing signals while the nonparametric measure does not. Similarly, our nonparametric results suggest that while the cross-sectional average timing measure is negative it is not significantly so but this is in contrast to previous UK studies such as Fletcher (1995) and Leger (1997) which use the regression based tests. Our nonparametric results are robust with respect to the choice of benchmark market returns against which funds are evaluated, with respect to whether timing performance is measured unconditionally or conditionally upon public information and results broadly apply to all three investment styles analysed, though small company funds are found to time a small stock index rather than a broad market index.
Regression based tests provide evidence that a number of funds can time market volatility and reduce market exposure accordingly. A smaller number of funds appear to time market returns and volatility jointly. However, there is little evidence to suggest that volatility timing gives rise to spurious negative return timing. One possible explanation of the poor market return timing results lies in the open ended nature of the funds. In a rising market the funds may experience higher investor cash inflows, a relatively high (short term) cash position, lower overall exposure to the market and hence lower returns. Conversely, a falling market may be associated with higher redemptions, causing the fund to liquidate its cash position leading to higher market exposure.
Nevertheless, it remains difficult for investors to find UK funds that use private information to successfully predict the direction of market indexes. N(0,1) under the null of no market timing skill, and funds are presented from worst to best based on this statistic. Row 2 reports ˆn θ , the market timing coefficient, for funds in row 1. Row 3 and row 4 show the t-statistics of the TM and HM timing coefficients respectively. Row 5 reports the nonparametric test statistic, z, using the FT100, rather than the FTSE All Share index, as the market benchmark. Row 6 describes the investment objective of the funds in row 1 where, 1 = equity income fund, 2 = general equity fund, 3 = small stock fund. Row 7 indicates whether the fund is a survivor or non-survivor fund: 1 = surviving fund, 0 = non-surviving fund. Row 8 describes the fund location: 1 = onshore, 0 = offshore fund. Row 9 displays the number of fund observations. Results relate to the period 1988M1:2002M12 and are restricted to funds with a minimum of 12 observations, leaving 791 funds in the analysis. Table 5 presents results for the market volatility and joint market volatility and market return timing tests. Row 1 report the nonparametric test statistic, ˆn n θ z = n.θ σ , for the highest sorted 12 funds -significant at 5% (one-tail test). Row 2 shows the volatility timing coefficient, λ , for the funds as sorted in row 1. Newey-West adjusted t-statistic are shown in parentheses. Row 3 presents the joint return and volatility timing coefficient, γ , for the funds as sorted in row 1. Row 4 reports the market return and volatility timing coefficients as indicated for funds as sorted in row 1. In each case Newey-West adjusted t-statistic are shown in parentheses. 
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